Testosterone enhancement of thyroid carcinoma in rats: the role of TSH.
Radiation treatment of Long-Evans male rats (40 mu Ci Na131I at the age of 2 months) led to a high incidence of thyroid follicular carcinomas at the age of 24 months; castration of males before irradiation caused a significant reduction in incidence of this tumor. In this study, replacement testosterone (T) was administered to castrated male rats by means of implanted, slow-release hormone-containing pellets (T-physiologic dose). Three testosterone doses (0.1T, 1.0T, and 30T) were used to treat groups of castrated irradiated and castrated nonirradiated rats from 2 to 18 months of age. The incidence of thyroid follicular carcinoma at 18 months in irradiated rats depended on the dose of replacement testosterone used. Tumor incidence was 8%, 14%, 41%, and 50% after treatment with 0T, 0.1T, 1.0T, and 30T, respectively. The incidence of thyroid follicular carcinoma in nonirradiated rats ranged from 0 to 7%. Mean serum thyroid-stimulating hormone (TSH) values in irradiated animal groups were elevated significantly above those for age-matched nonirradiated animals. The degree of TSH elevation in irradiated animals was related directly to the testosterone-replacement level. All rat groups showed age-dependent decreases in serum T4 levels, and T4 levels were also lowered by replacement testosterone in nonirradiated castrated animals. In aging irradiated animals, serum T4 levels were similarly decreased by testosterone, despite elevated TSH levels in these groups. In this study, testosterone appeared to act indirectly to promote development of irradiation-induced thyroid tumors by early and prolonged elevation of TSH levels.